Abstract. Even though pieces of empirical evidence individually may corroborate an economic theory, their joint existence may refute that same theory. Testing of rational expectations models provides a concrete illustration of this principle. Surprisingly, empirical refutation of a rational expectations model may occur without having to estimate that model, and the refutation may be for a large class of expectations-based models and not just for a particular model speci®cation. Narrow money demand in the United Kingdom illustrates such refutation. The general proposition concerning corroboration and refutation strongly favors the building of empirical models that are consistent with all available evidence.
Introduction
Economic theories are rarely tested directly. Rather, empirical evidence is presented as corroborating or being consistent with a given theory. Sometimes EMPIRICAL ECONOMICS a single piece of evidence is su½cient to refute a theory, or at least a given empirical implementation thereof. Examples include rejection of an overidentifying restriction or a coe½cient estimate having the wrong sign. Implications from a set of evidence can be subtler. Several pieces of empirical evidence may exist, each of which corroborates a theory, but jointly those very pieces of evidence may refute that same theory. While surprising at ®rst sight, this proposition is more obvious upon closer examination. It has substantive implications for econometric modeling and, in particular, for testing hypotheses about the empirical role of expectations.
Section 2 illustrates the proposition and states the applicable theorem. Section 3 applies that theorem to evidence on model constancy when testing expectations-based models. Models with expectations are of particular interest to economists: they have an intuitive appeal, they are ubiquitous, in fair part because of the Lucas (1976) critique, and yet the empirical evidence in favor of the Lucas critique is minimal; see Ericsson and Irons (1995) . Surprisingly, empirical refutation of an expectations-based model may occur without having to estimate that model, and refutation may be for a large class of expectations-based models and not just for a particular model speci®cation. While Section 3 focuses on expectations-based models, the theorem applies to evidence from a wide range of tests, including those of omitted variables and simultaneity; see Ericsson and Hendry (1989) . Section 4 discusses how the theorem and its application favor accounting for a wide variety of evidence (via the encompassing principle) and accounting for the evidence as a whole (congruency). Evaluation of a theory in light of individual pieces of evidence is an important aspect of empirical modeling. However, the full set of evidence can have implications additional to the inferences from the individual pieces of evidence: the whole can be greater than the sum of the parts. Section 5 shows empirically how the theorem resolves a debate on the interpretation of an error correction model for narrow money demand in the United Kingdom.
Four notes are germane. First, the proposition of corroboration leading to refuation may not be original, and in fact it seems known in the natural sciences.1 Our interest is in its application to empirical economic modeling and so in its implications for econometric methodology. Second, others such as Hendry (1988), Favero and Hendry (1992) , Engle and Hendry (1993) , and Hendry (1995, Chapter 14) also discuss how evidence on model constancy can be used to test expectations-based models. The current paper complements those papers in that it focuses on the sequential accumulation of economic evidence and on the contrasting inferences arising from the individual pieces Governors of the Federal Reserve System, Norges Bank, or other members of their sta¨. The authors gratefully acknowledge the generous hospitality of Norges Bank (where they revised some of the material herein) and ®nancial support (to DFH) from the U.K. Economic and Social Research Council under grants L116251015 and R000234954. We wish to thank Lisa Barrow and Neva Kerbeshian for research assistance; and Julia Campos, Frank Diebold, Eric Leeper, Jaime Marquez, Doug McManus, Adrian Neale, Baldev Raj, Peter Urbach, John Worrall, and two anonymous referees for helpful comments. All numerical results were obtained using PcGive Professional Version 9.00; see Doornik and Hendry (1996) . 1 Popper (1959, Appendix *IX, pp. 397±398) discusses a related, essentially inverted example. In particle physics, Shimony (1988) considers two observations on parallel photons. Each observation is consistent both with quantum theory and with local hidden-variables models. Jointly, the observations refute every local hidden-variables model, but corroborate quantum theory.
